SECURITY  CLASSIFICATION  OF  this  PAGE  Whmn  Dm l*  Kntmimti; 

I REPORT  DOCUMENTATION  PAGE 


report  number 


|2  govt  accession 


l 

. _L. 

H NO. i '■ 


UEAh  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 

RECIPIENT'S  CATALOG  NUMBER 


a titi  e (anj  Subuitm)  Summary  Report  of  the  Pilot  Study  IT  type  of  report  » period  covereo 
Program,  Great  Lakes  Shoreland  Damage  Study  (nine^j f.£- 

volumes,  see  reverse  side)  Appendix  Til-Great.  Lakes  Final  July  19/2  July  19/4 
Shoreland  Damage  Survey;  Muskegon,  Mainstee,  School)-*  performing  org.  report  number 
craft,  Chippewa,  Alcona,  and  Huron  Counties,  Michigan 


7.  AUTHOR!*; 

Dr.  John  M.  Armstrong  Carolyn  K.  Barber 

Michael  R.  McGill  Jacques  F.  Gillette 

Andrew  M.  Kubeck  

» PERFORMING  ORGANIZATION  NAME  AND  ADORESS 

Coastal  Zone  Laboratory,  University  of  Michigan 

1101  North  University  Building 

Ann  Arbor,  Michigan  48104 

II.  CONTROLLING  office  name  AND  ADDRESS 

North  Central  Division,  Corps  of  Engineers 
536  S.  Clark  Street 

Chicago , Illinois ________________ 


• contract  0«  grant  NUMBER!*; 


DACW2  3-75--C-0027 

"To  program  Element,  project,  task 
area  a *ORk  unit  numbers 


U REPORT  DATE 

May  1976 

I J number  of  pages 


-303 — 


"TJoN7TOR7NG-AGei7CY  N AME  4 A00PES5!//  dlllmtmtl  horn  Conlrolllni  Otllcm)  IS  SECURITY  CLASS  (ol  ihlm  import) 

Unclassified 


Ts»  OECL  AS5IFICATION/DOWNGR/.OING 

schedule 


IK.  DISTRIBUTION  STATEMENT  (ol  (hi*  R*porrj 


lApproved  for  public  release,  distribution  unlimited. 


17  DISTRIBUTION  STATEMENT  fof  lh«  tbmlrmct  mn imrmd  In  Block  10.  II  dlllmrmn i tromn  Rmpotlf 


IE.  SUPPLEMENTARY  NOTES 


■ ‘ \\ 


' ■ 


Copies  are  obtainable  from  National  Technical  Information  Service, 
Springfield,  Virginia  22151 

It.  KEY  WORDS  (Contlnvm  on  nw».  mldm  II  nmcmmtary  and  Identity  by  block  number) 


erosion  damage 
flood  damage 
coastal  zone 


Great  Lakes 


20  ABSTRACT  (Continue  mr.  rsv#r*«  • /<*•  It  an*  Identity  by  Moth  mmkmr) 

This  is  an  appendix  to  the  Summary  Report  of  the  Pilot  Study  Program,  Great 
Lakes  Shoreland  Damage  Study.  1 1 '•(dent i f ies  erosion  and  flood  damage  in  the 
six  named  counties  caused  by  or  directly  related  to  the  1972-1974  high  water 
period  on  the  Great  Lakes,  'ferial  photo  mosaics  ofAcounty  shore  land Iso 
included^-  v / .//•#  _ 


DO  | ja"M7I  1473  s EOITION  OP  I NOV  «S  IS  OBSOLETE 

S /K  010  2-014*  440  I 


SECURITY  CLASSIFICATION  of  THIS  PAOF  fWhmn  Dele  Bnlmrmd) 


n-UHl  rv  CLASSIFICATION  OF  THIS  PAGErWian  D*  I* 


Main  Report 


Summary  Report  of  the  Pilot  Study  Program,  Great  Lakes 
Shore land  Damage  Study. 


Appendix  I 


Great  Lakes  Shoreline  Damage  Survey;  St.  Louis  County, 
Minnesota 


Appendix  II 


Great  Lakes  Shoreline  Damage  Survey;  Brown,  Douglas,  and 
Racine  Counties,  Wisconsin 


Appendix  III 
Appendix  IV 


Great  Lakes  Shoreline  Damage  Survey;  Muskegon,  Manistee, 
Schoolcraft,  Chippewa,  Alcona,  and  Huron  Counties,  Michigan 


Contract  for  a Damage  Survey  of  Oswego  County,  New  York 


Appendix  V 


Shoreline  Damage  Survey:  An  Appraisal  with  Recommendations 


Appendix  VI 


Engineering  - Economic  Analysis  of  Shore  Protection 
Systems:  A Benefit/Cost  Model 


Appendix  VII 


Measurement  of  Coastal  Bluff  Recession  from  Aerial  Photographi 
Muskegon  County,  Michigan 


Appendix  VIII 


Comparison  of  Field  Data  Collection  to  Date  Collected 
Using  Study  Instruments  in  Muskegon  and  Manistee  Counties, 
Michigan 


(KCuNITY  CLASSIFICATION  OF  THIS  FAOff*ft«a  Dm*  SnMfmO 


<a>  visr 


iced  Expanded 
til  for  All 
irty  Listings 

f, 


300 

it 


K 0 

% 

300‘ 


£< 

& 

ndents: 


CHIPPEWA  COUNTY 


PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  1 H 


MTV 


J'*\ 


t < .;**.  »/  . v,.i  • v > •-,! 

v*  :-?x\’VfrV/Sr^>*'i'  wn  '.-•  j 
■ ' A)l.v  ■•■' 


.'yt. 


\ j 


$ V • 


*v. 


. e 


CHIPPEWA  COUNTY 


5ILCT  DAMAGE  STUDY,  1975 
PLATE  NO.  1 
SCALE:  1"  = 500’ 

CCASTAL  ZONE  LABORATORY 
E UNIVERSITY  OF  MICHIGAN 


o c 

W nr 


Sags®*1 


^^^assBSBnry 

Approved  for  n.,»  v ' 1 

-~^2£^uX,Sa,0; 


SCALE;  1"  = 500' 


COASTAL  ZONE  LABORATORY  f 

THE  UNIVERSITY  OF  MICHIGAN  | 


CHIPPEWA  COUNTY 


PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  3 
SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 


[({XMV 

» 

Ljr  - , / 

s 

’.  a* 

'•  v"  ^ ’ 

f *jT 

* »a 

• - r 

,**  * **  ' * 

e ■ » • ' '* 

^ u 


:»>  •- 


CHIPPEWA  COUNTY,  MICHIGAN  (EACH  #2 


Asserted  Value  (5) 


Reported  Market 
Value  ($) 


Bluff  Height  (PC.) 
leach  Depth  (Pt.) 
Bluff  Loat  (Pt.) 
Beach  Loat  (Pc.) 
Daeagce  Eroalon  (?) 
Damages  Flooding  (5) 


Da  sages  - Eroalon 
and  Flooding  (5) 


Protective 
Structure  Coat  (S) 


Hun 

Standard  Irror 
of  Mean 

Range 

Minimis  Maxima 

6800 

1100 

1000 

10000 

78500 

60600 

1000 

168000 

16 

3 

13 

19 

. 61 

23 

12 

87 

13 

11 

1 

35 

15 

10 

1 

35 

9200 

9050 

150 

18200 

500 

500 

500 

2600 

2600 

2600 

10650 

10500 

150 

21100 

Total  Saaagaa  (S) 


Total  Identified  (ealdentlal  Propertied!  26  Self-Administered  Assessment  Respondents:  9 
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Assesncd  V.iluC  ($) 


itcpuricd  Market 


Value  ($) 


Bluff  Height  (Ft.) 


Beach  Depth  (Ft.) 


Bluff  Lost  (Ft.) 


Damages  Erosion  ($) 


Damages  Flooding  ($) 


Damages  - Erosion 


and  Flooding  ($) 


Protective 


Structure  Cost  ($) 


Total  Damages  ($) 
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CHIPPEWA  COUNTY,  MICHICAN  REACH  #3 


No.  of 
Responses 

Mean 

Standard  Error 
of  Mean 

Range 

Minimum  Maximum 

226 

5400 

300 

50 

30000 

146 

17900 

1600 

500 

125000 

156 

10 

1 

1 

40 

87 

13 

2 

1 

125 

129 

15 

X 

1 

99 

147 

33 

4 

3 

500 

101 

4250 

600 

35 

36250 

37 

3200 

800 

50 

25000 

87 

4150 

1650 

50 

160000 

136 

6650 

1300 

100 

166900 

Adjusted  Expanded 


Total  fur  All 


Total  identified  Residential  Properties:  401  Self-Administered  Assessment  Respondents:  226 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  33 
SCALE:  1"  = 500' 
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PLATE  NO.  50 
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PLATE  NO.  52 
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ALCONA  COUNTY 

PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  3 
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ALCONA  COUNTY , MICHIGAN  MACH  #2 


Variable 


Assessed  Value  ($) 


Reported  Market 
Value  ($) 


Bluff  Height  (Ft.) 
Beach  Depth  (Ft.) 
Bluff  Lost  (Ft.) 
Beach  Lost  (Ft.) 
Damages  Erosion  ($) 
Damages  Flooding  ($) 


Damages  - Erosion 
and  Flooding  ($) 


Protective 
Structure  Cost  ($) 


Mean 

Standard  Error 
of  Mean 

Eanga 

Minimum  Maxims 

9000 

800 

too 

33700 

20800 

1 

1500 

45000 

5 

2 

1 

50 

17 

3 

5 

50 

16 

4 

1 

50 

36 

4 

10 

100 

1650 

500 

150 

5000 

900 

300 

100 

2500 

800 

200 

100 

1800 

1700 

350 

100 

6350 

Adjusted  Expanded 
Ta-el  for  All 


Total  Damages  ($) 


Total  Identified  Residential  Properties:  119  Self-Administered  Assessment  Respondents:  60 
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PLATE  NO.  15 
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PLATE  NO.  16 
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HURON  COUNTY,  MICHIGAN  REACH  #1 


Variable 

No.  of 
Responses  1 

Mean  1 

Standard  Error 

Range 

Adjusted  Expanded 
Total  for  All 

Assessed  Value  ($) 

73 

9000 

5900 

400 

36000 

i 

l 

Reported  Market 
Valufi  (S) 

54 

[35700 

36500 

2200 

250000 

1 

j 

Bluff  Height  (Ft.) 

43 

8 

6 

1 

30 

! 

I 

Beach  Depth  (Ft.) 

32  1 

26 

31 

1 

150 

Bluff  Lost  (Ft.)  j 

31 

. 21 

25 

1 

99  ; 

Beach  Lost  (Ft.)  j 

43  ! 

48 

53 

10 

i 

300 

Damages  Erosion  ($) 

23 

3650 

3550 

100 

13000  ; 

Damages  Flooding  ($) 

21 

2650 

2650 

200 

9700  [ 

Damages  - Erosion 
and  Flooding  ($) 

1 

1 

! 

1,060,000 

Protective 
Structure  Cost  ($) 

29 

5000 

8100 

100 

4200 

1,200,000 

Total  Damages  ($) 

42 

6750 

9200 

100 

51200 

2,260,000 

Number  of  Self-Administered  Assessments  Mailed:  118 

Total  Identified  Residential  Properties:  623  Self-Administered  Assessment  Respondents:  78 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  4 
SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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PLATE  NO.  6 


SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO . 9 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  10 
SCALE:  1"  = 500' 
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PLATE  NO.  14 
SCALE:  1'  = 500' 
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I PILOT  DAMAGE  STUDY,  1975 

'£  PLATE  NO.  17 

p SCALE:  1"  = 500' 
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HURON  COUNTY,  MICHIGAN  REACH  13 


Variable 

Assessed  Value  ($) 


Reported  Market 
Value  ($) 


Dluff  Height  (Ft.) 
Dead)  Depth  (Ft.) 
Bluff  Lost  (Ft.) 
Beach  Lost  (Ft.) 
Damages  Erosion  ($) 
Damages  Flooding  ($) 


Damages  - Erosion 
and  Flooding  ($) 


Protective 
Structure  Cost  ($) 


Ho.  of 
Responses 

Mean 

Standard  Error 
of  Mean 

Range 

Minimum  Maximum 

Adjusted  Expanded 
Total  for  All 
Property  Listings 

76 

9609 

6800 

800 

22100 

69 

30300 

17100 

5000 

90000 

53 

13 

9 

2 

65 

48 

26 

24 

3 

125 

62 

20 

13 

2 

60 

49 

35 

25 

8 

150 

25 

2150 

3150 

100 

10850 

13 

2050 

3150 

50 

12600 

740000 

17 

2050 

2400 

160 

9000 

230000 

36 

3200 

4250 

50 

18000 

970000 

Total  Damages  ($)  36  | 3200  | 

Total  Identified  Residential  Properties:  647 


Number  of  Sel  ^Administered  Assessments  Mailed: 
Sfcif-Adainiatered  Assessment  Respondents:  77 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  18 
SCALE:  1"  = 500* 

COASTAL  ZONE  LABORATORY 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  21 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  23 
SCALE:  1”  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  24 
SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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PILOT  DAMAGE 
PLATE  N 
SCALE: 
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SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  26 
SCALE:  1"  = 500’ 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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HURON  COUNTY 


PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  28 
SCALE:  1”  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 


tvXAI  .-I  PA*  g ^JK»s» . 


H 


y* 


'’A; 


U. 


7 /'  < 


/ 


y 


« * 


' '.  .4 


4‘  , ~c  f 
/ ( > . 
” «/* , /•  • S'. 


‘3* 


/:  Ifr 


> 


£ 


V * • ,> 

*■>  y ■":  ^ . '^r-7 


:>  • - i -ep 


*»  f 1 


/ 


3. 


A 


\ 


A 


A J-* 


HURON  COUNTY,  MICHIGAN  REACH  U 


Variable 


Assessed  Value  <)) 


Reported  Market 


Value  ($) 


Bluff  height  (Ft.) 


Bearh  Depth  <Ft.) 


tl-'o  <$) 


Daaagaa  Flooding  ($) 


Damagea  - Erosion 


and  Flooding  ($) 


Protective 


Structure  Coet  ($) 


e«Oe  Of 

Paaponae* 

Mean 

Standard  Error 
of  Maan 

so 

1 

670C 

.4(00 

53 

3A400 

69000 

A3 

B 

8 

29 

17 

18 

5A 

•17 

21 

37 

19 

17 

2A 

4500 

5850 

16 

1350 

1CW, 

It 

1400 

2300 

a6 

4200 

5950 

Total  Deaagea  ($) 


Total  Identified  Reeldcntlel  Propert'ea:711 


Adjusted  Expanded 
Total  for  All 


210000 

1300000 


Nuaher  of  Self-Adalnlstered  Aaseaaeenta  Mailed:  109 


Self-Adalnistered  Assessment  Respondents:  83 
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PLATE  NO.  29 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  30 
SCALE:  1"  = 500* 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  31 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  32 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  33 
SCALE:  1"  = 500’ 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  36 
SCALE:  1"  = 500' 
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THE  UNIVERSITY  OF  MICHIGAN 
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HURON  COUNTY 

PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  37 
SCALE:  1"  = 500’ 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  38 
SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  39 
SCALE:  1"  = 500’ 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  42 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  43 
SCALE:  1"  = 500' 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  44 
SCALE:  1"  = 500' 

COASTAL  ZONE  LABORATORY 
THE  UNIVERSITY  OF  MICHIGAN 
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Assessed  Value  ($) 


Reported  Market 
Value  ($) 


Bluff  Height  (Ft.) 
Beach  Depth  (Ft.) 
Bluff  Lost  (Ft.) 
Beach  Lost  (Ft.) 
Damages  Erosion  ($) 
Damages  Flooding  ($) 


Damages  - Erosion 
and  Flooding  ($) 


Protective 
Structure  Cost  ($) 


Total  Damages  ($) 


j 


HURON  COUNTY,  MICHIGAN  REACH  #5 


No.  of 
Responses 

Mean 

Standard  Error 
of  Mean 

16 

3400 

11 

69500 

9 

54 

25 

9 

30 

23 

7 

27 

34 

10 

83 

149 

3 

1350 

1150 

5 

55C 

300 

6 

600 

i 

800  | 

7 

1500 

1550 

Adjusted  Expanded 
Range  Total  for  All 

Minimum  Maximum  Property  Listings 


Number  of  Self-Administered  Assessments  Mailed:  25 
Total  Identified  Residential  Properties:  74  Self-Administered  Assessment  Respondents:  16 
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PILOT  DAMAGE  STUDY,  1975 
PLATE  NO.  47 
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